NK Cell-Specific Gata3 Ablation Identifies the Maturation Program Required for Bone Marrow Exit and Control of Proliferation.
NK cells are innate lymphocytes capable of eliciting an innate immune response to pathogens. NK cells develop and become mature in the bone marrow (BM) before they migrate out to peripheral organs. Although the developmental program leading to mature NK cells has been studied in the context of several transcription factors, the stage-specific role of GATA3 in NK cell development has been incompletely understood. Using NKp46-Cre-Gata3(fl/fl) mice in which Gata3 deficiency was induced as early as the immature stage of NK cell differentiation, we demonstrated that GATA3 is required for the NK cell maturation beyond the CD27 single-positive stage and is indispensable for the maintenance of liver-resident NK cells. The frequencies of NK cells from NKp46-Cre-Gata3(fl/fl) mice were found higher in the BM but lower in peripheral organs compared with control littermates, indicating that GATA3 controls the maturation program required for BM egress. Despite the defect in maturation, upon murine CMV infection, NK cells from NKp46-Cre-Gata3(fl/fl) mice expanded vigorously, achieving NK cell frequencies surpassing those in controls and therefore provided comparable protection. The heightened proliferation of NK cells from NKp46-Cre-Gata3(fl/fl) mice was cell intrinsic and associated with enhanced upregulation of CD25 expression. Taken together, our results demonstrate that GATA3 is a critical regulator for NK cell terminal maturation and egress out of the BM and that immature NK cells present in the periphery of NKp46-Cre-Gata3(fl/fl) mice can rapidly expand and provide a reservoir of NK cells capable of mounting an efficient cytotoxic response upon virus infection.